Although it is known that losing weight has an effect on the treatment of non-alcoholic fatty liver disease, the studies that show how losing weight affects the non-alcoholic fatty liver disease for the normal weight male adults are limited so far. In this study, we set body mass index as criteria and investigated how the weight changes for 4 years makes an impact on the risk of non-alcoholic fatty liver disease for the male adults who have the normal body mass index.
INTRODUCTION
Non-alcoholic fatty liver disease (NAFLD) indicates a wide range of liver diseases from simple steatosis of patients who do not have any alcoholic abuse history to non-alcoholic steatohepatitis, which generates inflammation and necrosis, hepatic fibrosis, and liver cirrhosis. 1, 2) Metabolic syndrome and insulin resistance syndrome are known as important causes of NAFLD. 3, 4) Treatments include improving metabolic syndrome such as obesity, insulin resistance,
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diabetes and hyperlipidemia, healing oxidative stress, and other treatment including liver protective material. However, clear treatment methods for NAFLD have not been discovered yet and controlling weight is being proposed. 5) Occurrence of NAFLD is increasing along with the number of overweight people. The importance of NAFLD is receiving greater recognition because fatty liver resulting from obesity may lead to further fibrosis, which can cause liver cirrhosis, loss of liver function and even hepatocellular carcinoma. 4) Regarding the cure for NAFLD in overweight people, there are many studies reporting that exercise or losing weight are important and actually improve histology. [5] [6] [7] [8] It is being reported that losing weight from 0.5 to 1 kg per week is effective for treating NAFLD in overweight patients. 9 Figure 1 ). Frequency of drinking per week, favorite type of alcohol, and the amount of drinking per each occasion were recorded.
Study Methods
Smoking was classified into non-smoker, ex-smoker, and smoker.
Exercise was classified into irregularly exercising group and regularly exercising (more than once a week) group.
Fatty liver was diagnosed through abdominal ultrasonic wave by radiology doctor and was classified as mild degree 
Statistical Analysis

RESULTS
General Characteristics of the Subjects
In the beginning of the study (2004), the average age of the subjects was 47.4 ± 4.6 years old (range, 26 to 63 years old).
After 4 years (2008), the height of the subjects was significantly decreased (169.9 cm versus 168.9 cm, P < 0.001) while weight, 
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body fat, and waist were significantly increased. Systolic blood pressure, diastolic blood pressure, fasting blood glucose, and glycosylated hemoglobin were significantly increased after 4 years (P < 0.001) and AST and total cholesterol were significantly decreased (P < 0.001).
In 2004 ultrasonic wave test, the number of mild degree fatty showing overall improvement in fatty liver opinion (Table 1) .
Initial Weight (2004) and Change in Fatty Liver Opinion according to the Weight Change of the Subjects in 4 Years
The average weight of the subjects in 2004 was 63.3 ± 4.9
kg. According to the weight change in 4 years, the subjects were classified into decreasing group, stable group, and increasing group and there was no difference in initial weight among the groups (P = 0.572). Regardless of weight change in 4 years, 37.8%
of subjects showed improvement of normal opinion through ultrasonic wave test and 62.2% of the subjects remained the same in fatty liver opinion through ultrasonic wave test. 85.7%
of decreasing group showed improvement of normal opinion.
62.8% of stable group and 86.8%of increasing group remained same in fatty liver opinion through ultrasonic wave test which is statistically significant (P < 0.001) ( Table 2 ).
Liver Function and Change in Metabolic Diseases according to the Weight Change of the Subject in 4 Years
As the classification of group moves from decreasing group to increasing group, systolic blood pressure, diastolic blood pressure, AST, ALT, triglycerides, fasting glucose, and glycosylated 
NAFLD Disappearance Possibility according to the Weight Change of the Subject in 4 Years
When age, weight, drinking, smoking, exercise, education diagnosed with NAFLD showed that compared to the stable and increasing group, not only fatty liver opinion by ultrasonic wave test but also liver enzymes, fasting glucose, and triglycerides were significantly decreased in the decreasing group.
As obesity is the important cause for NAFLD, losing weight is the only treatment which has reasonable basis for the benefits and safety. 9) Since losing weight involves increase of activity and improvement of liver enzymes, histology, serum insulin levels, and quality of life, losing weight is recommended for all the NAFLD patients who are overweight or obese. [12] [13] [14] [15] [16] As for the way of losing weight, correction of life style is mainly suggested. Drug therapy and surgical therapy are also suggested.
As the study for the effect of losing weight for NAFLD patients of normal weight, there was a recent study of liver transplantation donors which checked the improvement of fatty liver through biopsy after 10-week exercise and dietary control. 17) In this study, improvement caused by losing weight was reported not only for the overweight or obese but also for the normal weight subjects. Even though this study targeted Korean people, normal weight was defined as BMI 18.5 to 24.9 kg/m 2 which actually included overweight BMI 23 to 24.9 kg/m 2 in Korea.
Thus, this study is limited in its ability to prove the effect of losing weight for NAFLD patient of normal weight. Though additional studies are necessary, in the study of NAFLD prevalence rate of not-fat Asian and risk cause, Liu 18) expected that correction of life style is the most important method for NAFLD treatment and it will have a similar effect on NAFLD patients of normal weight. NAFLD treatment should be conducted with the treatment of liver disease and metabolic disease such as obesity, hyperlipidemia, insulin resistance, and diabetes. 19) In the authors' study, the decreasing group showed significant decrease in AST, ALT, triglycerides, and fasting glucose which proved losing weight has an influence on the improvement of liver disease, hyperlipidemia, and diabetes even for the NAFLD patient of normal weight.
In this study, mechanism of treatment by losing weight for the NAFLD patient of normal weight is expected to be similar to the mechanism of overweight or obese NAFLD patient. Jin et al. 17) suggested that reducing body fat, especially visceral fat, resulting from weight-loss is the primary factor in the improvement of fatty liver of the NAFLD patient of normal weight. This can be checked by further studies including body fat and waist. As 19) In the authors' study, significant alcohol consumption was defined as consuming more than 140 g per week (criteria = 20 g per day)
and was excluded from the analysis.
This study has several limitations. First, people who had serial health checkup in Ulsan University Hospital were targeted as subjects and most of the subjects were composed of workers in one company, thus, it is hard for them to represent the general population. Second, since self-writing questionnaire was used for the subjects, there is a possibility of variance in the amount of drinking due to bias which can lead to inaccurate NAFLD diagnosis.
Third, in the diagnosis of NAFLD, without biopsy, the convenient and useful ultrasonic wave test was used which can also lead to inaccurate NAFLD diagnosis. 20) Fourth, most of the ultrasonic wave tests for fatty liver were conducted by different radiology doctors in 2004 and 2008, thus, there might be bias in the observers. Last, due to the small number of samples, three groups classified by the degree of weight change have a limit to check the detailed difference. In the future, expanded sample size and detailed grouping will help to acquire better understating in the degree of losing weight to improve fatty liver.
This study has meaning in that family medicine doctors suggested treatment strategies by analyzing the effect of losing weight in NAFLD patients of normal weight who can be commonly seen in the primary health care setting. Through this study, even for normal weight people, the fact that losing weight is an effective way to improve the condition of NAFLD was confirmed. Thus, it is necessary to suggest losing weight to NAFLD patients of normal weight. To make a more detailed suggestion, a large scale of additional studies based on an accurate NAFLD diagnosis will be required.
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